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1100 Seventeenth Street, N.W. Washington, D. C. 20036 

SUBJECT: Apol lo  C i r c u i t  Breakers  as I g n i t i o n  DATE: September 11, 1968 
Sources  - Case 320 

FROM: W .  H .  Hodge 

MEMORANDUM FOR FILE 

At tached  are  c o p i e s  o f  vu-graphs (Attachment 1> used  
i n  a p r e s e n t a t i o n  t o  t h e  Apollo Program O f f i c e  d u r i n g  t h e  r e g u l a r  
morning mee t ing  on 3 September. The purpose  of  t h e  p r e s e n t a t i o n  
was t o  o u t l i n e  c o n s i d e r a t i o n s  l e a d i n g  t o  t h e  c o n c l u s i o n  t h a t  t h e  
Apol lo  c i r c u i t  breakers a re  not  l i k e l y  i g n i t i o n  s o u r c e s .  

It was p o i n t e d  ou t  t h a t  t h e  e x t e n s i v e  t e s t i n g  h i s t o r y  - 
of t h e  breakers wi thou t  i n d i c a t i o n s  o f  t r o u b l e  i n  t h i s  area s u p p o r t  
o u r  c o n c l u s i o n ,  
sealed vers icns  o r  breakers  des igned  by t h e  vendor ,  Mechanical  
P r o d u c t s ,  I n c . ,  t o  M i l i t a r y  S p e c i f i c a t i o n  C-5809. 
d e s i g n ,  t h e  breakers had been  s u b j e c t e d  by Mechanical P r o d u c t s  to 
s e v e r e  o v e r l o a d s  (e .g . ,  6000 amps i n t e r r u p t e d  by 5 amp breakers) 
and t o  exp los ion -p roof  t e s t i n g  i n  m i x t u r e s  o f  a i r  and a v i a t i o n  
g a s o l i n e .  
spec  (common-use by GAEC and N R )  and subsequent  t e s t i n g  by MSC 
a t  600% overlozd ( i . e . ,  r u p t u r e  c u r r e n t )  i n  1 4 . 7  p s i a  p u r e  oxygen, 
l eads  t o  t h e  c o n c l u s i o n  t h a t  t h e  breakers used i n  b o t h  t h e  Command 
Module and the  Lunar Module can sa fe ly  c o n t a i n  a r a p i d  energy  re lease  
and can  sa fe ly  i n t e r r u p t  s eve re  o v e r l o a d s .  
Program O f f i c e  a t  MSC, w i t h  whom we have worked on t h i s  problem, 
has r eached  t h e  same conc lus ion .  
o u t l i n e d  i n  a l e t t e r  (Attachment 2 )  from t h e  S p a c e c r a f t  Program Man- 
ager t o  t h e  Apol lo  Program Manager. 

The Apol lo  breakers are  e s s e n t i a l l y  e n v i r ~ n m e n t a l i y -  

To s u p p o r t  t h a t  

That  t e s t i n g ,  p l u s  t e s t i n g  t o  t h e  Apollo procurement  

The Apollo S p a c e c r a f t  

T h e i r  p o s i t i o n  has r e c e n t l y  been 

2031-WHH-tfb W .  H .  Hodge - 
Attachments  ( 2 )  

(HASA-CR-104018) APOLLO C I R C U I T  BREAKERS AS #79-72791 b 
I G N I T I O N  SOURCES {Bellcomm, I n c , )  16 p 
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To : NASA Xeadquar ters 
A t t e n t i o n :  L t .  Gcnci-al Sanuel C .  Ph5113ps 17-4 

EEON : Manager, Apollo Spaccci-aft Prograr I 

SUUJI1;C:T: Y ' t s i i n G  t o  exempt c i r c u i t  breakers as j gn i t ion  snurces 



The kpollo spncccraf t  vcrs3.on of this c i r c u i t  breaker. liss 21.~3 lic3 R 

considereblc moiunt of tcs t51q .  ;ierl"orir.ed on it. 

I n  t h e  b a s i c  yuc?l.iE i c a t i o n  t e s t h g ,  t!lc i ipollo Spaceci.af't Pi-ograr:i 
OffTce dld. accept. tes-li fig zccoxpllshed on the mi.li.tary vers ion i n  
sat5sfy-i ng tkic explor, icn-prm? requireniant;. The Apollo spscecraf t  
vers ion was sl;% jected to rupture  testi.nz. The t e s t  vas acco:q~l ish=d 
i n  a IO$ oxygen, 5 p s i a  atiraspherc.  A nwjber of c i r c a i t  breakers 
were sulijectcid t o  cw-rents t h a t  vere 633;; 'of c i r c u i t  br,:al;er r a t i n g .  . 
After the test., t h c  ci rcui t ;  breakers were exmined f o r  evidence of 
rwpture, explosion, f i r e ,  o r  sustairled arcing. All of the c i r c u i t  
breakers y;.sse:d th-is t e s t .  

While ziworqpli.shi ng the  Block 11: wire/c!irciiit brezker c o q m t i b i l i t y  
st!xJy, b.5 c- i rcui t  breakers werc forced to operate 275 timcs i n  a 
~ O O $  o:qrg,en, 5 p s i a  attroapliere at ~ a r i o u s  loads.  Norie of these 
breakers exhihi-tei! any eviderice ol" ru~+.,ua.r, explos ion ,  f i r e ,  or 
susta-ined a r c h g .  After t he  t c s t i n g ,  the c5.rcli.j.t breakel-s were 
checl,cd for calibra'Gion and found t o  l i e  acccp-tab1.e. Again, thkse 
dat.a have been transrrlitted t c i  Nr. \!i . l l i .nii i  11. IIocige, WS, u f i d ~ r  
sepamte cover. 

The above described tes'is veri. a.11 canducteci ei.t'ner. iii &5?, r!~.$~~.re 
t e s t i n g  o n  the  n i l i t a r y  versri.on; a fuel. r i c h  envTronmnt,  explosion- 
proof tes t . ing on t h e  mi.litary and ApT1-c) tes . t ing ;  or a reduced pres- 
sure oxygen r3.ch environment, rupture, m d  coxps.t ibil i . ty t e s t l n g  
011 t he  k p l J o  version. 

. .  

The Apoilo Sp3c:ecmft Prograi:i Office feels  t h a t  t h e  accurmlated test-ifig 
5s s u f f i c i e n t  t o  e l i i i ihate  the , c i r c u i t  breadcer 3s a p o t e n t i a l  i g n i t i o n  
source. 
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